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~ 34 signal events

tanβ = 40
 mH+ = 409 GeVAn almost background-free signal

 (Et
miss  only from H+)

Backgrounds from tt, W+jet, Wtb with real τ’s

Strong suppression of backgrounds with the cut pπ+/ Eτ-jet > 0.8
exploiting τ-polarization effects in H+ -> τν and W+ -> τν

W and top reconstruction from jets with tagging the b from t ->bW
to ensure rejection of W+jets and QCD jet backgrounds and to identify
 a hadronic event

Fast simulation

 hadronic tH+ events

 is expected in mT(τ-jet,Et
miss) in



H+ mass determination from mT(τ-jet,Et
miss)

mH+ = 300 GeV

tanβ = 25

Α 4-parameter fit of the form: dN / dmT   ~ D(z) dz / \/ Mfit
2 - mT

2

with  D(z)  ~  zα (1 -z)β,   z =  pt
τ-jet /pt

τ

Mfit =  300.3  +  0.4 GeV

mH+ = 300 GeV

tanβ = 15

Mfit =  301.2  +  4.0 GeV

tanβ = 40
mH+ = 300 GeV

Mfit =  300.8  +  1.2 GeV

Fast simulation with CMSJET



H+ mass determination as a function of tanβ

Statistical errors only

Systematic errors from

energy scale for jets and

 Et
miss measurement

W -> τν  may be used
to determine the mass

 scale of mT(τ-jet,Et
miss)

measurement

tanβ

M
H

+fit
 (G

eV
)

in tbH+, H+ -> τν

mH+ = 300 GeV



Data (OODigis) on FNAL User Federation:

10000 events for mH+ = 200 GeV, L = 1034 cm2s-1

Algorithm (for the moment):

Generated tracks

                                Selection of  b and q jets matching with the
 directions of generated quarks in top -> bqq

                                Selection of τ - jet matching with generated

                               τ −>hadrons

10000 events for mH+ = 400 GeV, L = 1033 cm2s-1

10000 events for mH+ = 400 GeV, L = 1033cm2s-1

❖

❖
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Reconstructed Et
τ-jet and Et

miss

Et
missEt

τ-jet

Matching cut:  ∆R(τ -> hadrons, jet) < 0.4

 Jet reconstruction cone: ∆R = 0.4 for τ jet

εmatch = 98%



Et
miss

Reconstructed / generated object

 Jet reconstruction cone: ∆R = 0.4 for τ jet
Matching cut:  ∆R(τ -> hadrons, jet) < 0.4

<Erec/EMC> = 1.1

τ jet

<Et
rec/Et

MC> = 1.0



 mT(Et
τ-jet,Et

miss),  no cuts

∆R(τ -> hadrons, jet) < 0.4

Reconstructed τ jet and Et
miss

Generated τ jet and Et
miss



Reconstructed mT(Et
τ-jet,Et

miss)

Et
τ-jet > 100GeV,  Et

miss > 100GeV, ∆R(τ -> hadrons, jet) < 0.4

∆φ(Et
τ-jet,Et

miss)> 60ο



Fraction of τ jet energy carried by the leading pion
Polarization with TAUOLA, all hadronic τ decay modes,  MC tracks

Reconstructed τ jet Generated τ jet

(pile-up ...)Efficiency for pπ / Eτ-jet > 0.8:               17%

Et
τ-jet > 100 GeV

efficiency  in fast simulation:                 26%

τ −> π+ν

τ −> π+ + nπ0 + ν−

−



tH+, H+ -> τν

mH+ = 200 GeV

mH+ =400 GeV

Fraction of τ-jet energy carried by a single pion

τ decay with TAUOLA, all hadronic τ decay channels included

tt, W -> τν

τ-jets reconstructed with CMSJET ,  Et
τ-jet > 100 GeV

τ −> π+ν, ρL

ρL,  a1
L

ρT,  a1
T



Jets from W and top

jet reconstruction cone  =  0.5

Jets with best matching with W -> qq‘ and t -> bqq’, ∆R(jet,q) < 0.4

W -> qq’
pt

q

Et
j(rec)

Et
j(rec), corrected

pt
b

Et
j(rec)

Et
j(rec), corrected

t -> bW

εrec = 70% εrec = 71%



Reconstructed / generated object
Jets from W and top

∆R(jet,q) < 0.4

W -> qq’ t -> bW



W and top reconstruction,  no jet energy corrections

Jets with best matching with W -> qq‘ and t -> bqq’, ∆R(jet,q) < 0.4

jet reconstruction cone  =  0.5,  Et
jet > 30 GeV

σfit = 15%

 mfit =80.5 GeV

q and q’ assigned to the same jet  ~ 0.7%

 mfit =165.6 GeV

σfit = 21%

top massW mass



W and top reconstruction with jet Et corrections for 1034cm2s-1

σfit = 16%

 mfit = 85.2 GeV
σfit = 22%

Jets with best matching with W -> qq‘ and t -> bqq’, ∆R(jet,q) < 0.4

top massW mass

 mfit = 178.1 GeV

jet reconstruction cone  =  0.5,  Et
jet > 30 GeV



Jet selection minimizing (mj1j2 - mW) and (mj1j2j3 - mtop)

 mfit = 81.6 GeV

σfit = 8%

W mass top mass

 mfit = 168.7 GeV

σfit = 17%

W and top reconstruction,  no jet energy corrections

including all jets not assigned to τ

jet reconstruction cone  =  0.5,  Et
jet > 30 GeV



Top and W mass with CMSJET
Reconstructed minimizing (mjjj - mtop)2 + (mjj - mW)2

pileup of 2 minimum bias events superimposed

s
σm = 9.6 GeV

σm = 13.4 GeV



Conclusions

❒

First preliminary results from ORCA simulation:

The Jacobian structure of mT(τ-jet,Et
miss) is preserved

for mH+ = 200 GeV and for high luminosity!

W and top mass resolution not improved with the
present jet energy corrections (for gluon jets)

❒


